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ABSTRACT OF TRE' THESIS' 
D'ECON[POSI TION OF Tw.E ME·rHTODIJIB OF 
0- PHENYL- Ni-DIMETHYLllITNOETHYL- P- PHENYiiPHOSPHON.AJ)ITDATE 
UNDER HOFMANN ELIMINATION CONDITIONS 
by 
Morris c. Talbert , B. s . 
Fort Rays Kansas state College 
THE PROBLEM: The purpose of this investigation 
was to determine the Rofmann elimination products of 
the methiodide of o- phenyl- N - dimethylaminoethyl-P-
phenylphosphonamidate (I). 
METHOD AND PROCEDURE: The methiodide (I) was 
degraded by use of the following bases: aq_ueous silve:r 
oxide , aq_ueous sodium bicarbonate, pyridine, and 
sodamide in liquid ammonia. 
S'U:MMARY OF RESULTS: sodium bicarbonate and the 
methiodide (I) did not react, whereas the other bases 
decomposed the molecule at the phosphorus atom. 
There is little evidence that the methiodide (I) 
2 
will undergo a Hofmann elimination under the conditions 
used~ b~t appears to participate in base displacement 
reactions at the phosphorus atom. 
i 
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INTROWCTI ON 
Thi s i nvestigation was designed to determine the 
Hofmann elimination products from the degradation of 
the methiodide of o- ~henyl- N--@ imethylaminoethyl-P-
phenylphosphonamidate (I) . A literature search has 
shown that Jrofmann elimination reactions involving 
this type of amide have not been studied . If one of 
enantiomorphic :forms of I , which has been resolved (,1), 
were employed ~ an optically active amide might result 
from the r eaction . 
A question exists as to the type of products 
one might obtain in such a reaction . This investigation 
has attempted to illucidate the course taken , by the 
isolation of the products of +1'1e reaction .. 
HISTORICAL 
Discovery 
DUring Ms early \'IJO rk on amines Hofmann found 
that attempts t.o distill quaternary ammonium bases 
resulted in their decomposition Distillation of 
t.etramethylammonium hydroxide gave trimethylamine 
and methyl alcohol (2) . 
:By f1ll!rther experimentation Hofmann discovered that. 
a group larger than methyl.was eliminated as an 
olefin (3) • 
.-- -----. + 
(CH3)3N + H2C=Cff2 
+ K20 
The above exampl e became the basis of Hofma..nn~s 
classic method for the examination of complex 
amd.no compQ1!1Jnds of unkn.ovm stru.cture. 
2 
:mr..echanism 
Mos t olefin- forming p,Jiminations , such as the 
Frofma.nn elimination, whi.ch. are accelerated by base, 
exhibit second order rate laws . These reactions are 
first order in both substrate and base 
r ate= ~ (substrate) CB:) 
The two mecha.nislil!S which a.re consistent with 
the second order rate law a.re as follows: 
I I 
--ii•- ER + C=G + :Xi (4) 
I f 
In this concerted mechanism the base removes the 













- I 1/.) lrr-1( 
vi 
:X 
In this case the base removes the(3-hydrogen to 
3 
fo.r:IDi the carbanion. The carbanion thus loses 
the leavi ng group to form an olefin. There is 
n.o evidence that measurable amounts of carbanion 
are formed . It is assumed that if this mechanism 
operates , the carbanion is either rapidly reconverted 
~o tke substrate or converted on to the olefin. 
Whe~ this conversion is brought about by the action 
of Nao.Et. in Eton both unreacted bromide and styrene 






These reactions a.re designated bimolecular 
(ZE2) reactions as they exhibit second-order rate 
laws , first order each in substrate and in base, B:. 
Ftt:rther evidence for the E2 m.echanism, instead of 
4 
the two- step process in a simpl.e alkyl. ammonium 
com~ound~ was provirled by Shiner and St.rd.th (2), 
who, found that, hydrogen at.oms in the position alpha 
to the amino group were not exchanged for deu.teriUJI1. 
atoms during reaction although hydrogen atoms 
were exchanged. aomparing the rate of decomposition 
o:f ethyl- 2,,2,.2.-a.3- tn.m.ethyl.a.mmonium. hydroxide with 
that o:f ethyl.trimethy-lammoni.um hydroxide, it was 
found that replacement_ o~ hydrogen by deuterium 
caused roughly a four-fold decrease in rate. 
+ 
CE3----GHz-N(CH3 )3 mr > H:2C=Clf2 
+ :N(CH3 ) 3 + f¼O 
-f 
CD3---c1f2--WCCH3 )3 Oli- D2CT=CHz 
+ :N(CH3)3 + HJ)O 
Streh an isotope effect shows that a~ ydrogen 
atom. is involved in the rate-determing step, and 
l.ack of exchange at the~ -po.si tion shows that a:ny 
intermediate carbanion that may be postulated 
collapses to olefin more rapidly than it is neu-
5 
tralized by solvent. This would indicate that the 
elimination reaction is of the E2 type. 
Direction of Elimination 
The Rofmann and saytzeff eliminations are 
eliminations which refer respectively to the 
olefins formed by (l) the thermal decomposition 
of quaternary ammonium hydroxides containing differ-
ent primary alkyl groups, and (2) eliminations of 
hydrogen halide from the different branches of 
an alkyl chain in secondary and tertiary alkyl 
halides (§) . 
The PFofmann rule states that the olefin which 
carries the smallest number of alkyl substituents 
is formed preferentially in t.J.1e decoruposi tion of 
quaternary ammonium hydroxides vh ich contain only 
primary alkyl groups. 
The saytzeff rule predicts that in the elimi-
nation reactions of secondary or tertiary aLcyl 
halidesy the olefin which carries the largest number 
of alkyl substituents is formed preferentially. 
Thus for the dehydrohalogenation of an alkyl 
6 
halide, the olefin bearing the larger num.ber of 
alkyl groups will usually predominate . Eliminations 
that, lead preferentially to more substituted olefins 
are governed by the aaytzeff rule whereas the bi-
m.olecular (E2) eliminations of'onium salts proceed 
according to the Hofmann rule. The following are 










+ mr3--cE"=C1f--Cn3 7l% 
(Hofmann.) 
t - BuO:-
CJ2R57R-----Er ---~ CJ2H5---cH-CF2 73% 
CH3 
arr3--cff: C1f---CH3 27% 
7 
Many workers (7) have said that the Hofmann-
type eliminations will be preferred when th~ acting 
reagent possesses strong proton. affinity. such 
an acting reagent may be a hydroxyl ion, aJ.coholate 
ion, or a suitable amine . 
rt is generally- thought (i_) that alkyl substi-
tu.tion at the ~ - carbon. o:f an onium. salt will 
reduce the acidity o::f the remaining/) drogens. 
This will retard bimolecular elimination at this 
site. The above statement al.so applies to different 
su..bstrates being treated under e~uivalent conditions. 
Lf eJ i mi nation occurs from an 'onium saJ. t in 
which different alkyl groups are attached to the 
central, positively charged atom, or when there 
are ~ ydrogen atoms in various branches or secondary 
or tertiary halides, theoretically different olefins 
may be formed . such a case is the elimination of 
n- propylethyldimethylammonium. compounds (i)• 
8 
Tert- amyl bromide would also undergo elimination. 
Baker (6) is of the opinion that the J:lfofmann 
rule may be accounted for by the predominant oper-
ation of the inductive effect. such an example is 
a quaternary ammonium hydroxide, the cation of 
which contains an ethyl group and a higher primary 
alkyl group. 
9 
The +r effect of the alkyl substituent R 
tends to charge a@ , negatively . This hinders 
and opposes the separation of hydrogen from this 
carbon. atom as a proton. There is no such opposing 
effect at c~ to which only hydrogen atoms are 
attached . This allows the hydrogen on C~ to be 
eliminated as a proton in preference to that on 
This elimination will occur preferentially 
in the direction shown by the curved arrows to 
give mr2=CR2 and (cH3) 2N--cJlf2-cR2-R and not 
R--GH cm2 and (cw3 )2N---cH2-cH3 • 
In the case that both~ arbon atoms carry 
alkyl substi tuents, hydrogen will be eliminated 
from. the carbon atom which carr~es groups vdth 
the smallest total +I effect. The olefins carrying 
the smallest number of alkyl groups are formed . 
If' one wishes to compare ffoflnann and saytzeff 
+ 
10 
~pe reactions it will be noted that (-S(CH3 )2r 
-~3, and ~w(cH3)3 ) groups are decidedly bu.lKier 
than in saytzeff-type eliminations . rt has been noted 
that the fr action of Irofma:nn product (olefin- 1) in 
mixtures of olefins resulting from E2 reactions of 
2-pentyl derivatives increases as the bulk of the 
leaving group increases (_i). 
f EtO:--
C 2If 5--CHz--CH-Cff3 ( cnr3 ) 3CE CR2 
1-pentene (olefin-1) 
+ 
:rr5c2 / H n5c2 / CH:3 




2- pentenes (olefin- 2) 
With the different groups in place of X, different 
ratios of olefin- I to olefin-2 are obtained. 
TABLE I 





0 . 45 
+ 
- S(CH3 )2 
6 . 1" 
l - pentene = Kofmann product 
2-pentene = saytzeff product 
50 
rt has been shovm that E2 reactions of alkyl 
halides can be made to show Hofmann-like orientatio 
by increasing either the degree of branching in 
ll 
the substrate or the steric re~uirements of the 
attacking base (2) • The following are results of 
four tertiary bromides which were dehydrohalogenated 
in concentrated potassium ethoxide in dry alcohol 




olef in- 2. 
TA.BiiE II 
Ratio of Olefin-l to Olefin-2 (8) 
i-BuCMe 2Br 
l . l7 
5H11 CMe 2Br 
6.l4 
Alkyl substitution at the -carbon will increaRe 
olefin- l product, as well as accelerate bimolecular 
elimination. Ethoxide promoted elimination of 
+ + + 
CR3CH2S(CH3 )3• (cH3 )2CHS(CF3 )3 , and (CR3)3CS(CH3)3 
show rate constants in the ratio of 1:20:600 (2)• 
workers (lO) using different alkoxide bases 
have shown that the percentages of olefin-1 will 
not be the same in the elimination of a given alkyl 
bromide . 
12 
TABLE I I I 
Percent Olefin- 1 in the Elimination of 
Di fferent Alkyl Bromides (lO) 
l3 
(alkyl br omides) (percent olefin- 1 in product) 
2- Bromobutan.e 
2- Bro:rnopentane 
2 ~3- Dimethyl- 2- bromo 
bute.ne 2l 
30 
2 ethyl- 2- bromo 
~en~ane 50 
2 ~4- Dimethyl- 2- bromo 
pentane 54 
2 , 4 , 4 imethyl-2- bromo 
pentane 86 







88 . 5 
97 
work has been done (11) on the ef+'cct cf the 
steric requirements of the leaving group on the 
direction of the bimolecular elimination in 2- pentyl 
derivatives . The directions of the bimolecular 
elimination reactions were exa.111ined and the fcllowir..g 
results were obtained: 
nBLEIV 
Directions of Bi molecular Eliminations (ll) 













The above eliminations were carried out in 
potassium ethoxide and dry alcohol . :Brown (ll) 
concludes that the Hofmann- type elimination 
exhibited by ~onium salts .,,,ust be attributed not 
to the positive charge carried by the t onium group 
but rather to the large steric requirements of 
the group undergoing elimination. rt is the opinion 
of this writer that both the steric requirements and 
inductive effect of the alkyl substituent might play 
a part in the Hofmann elimination 
l4-
comparison of Methods 
wofmann eliminations are usually conducted by 
concentrating an aqueous solution of the quaternary 
hydroxide and heating until decomposition accurs. 
These eliminations may proceed in aqueous solution 
or in some other solvent (12). 
A m.ethod for decomposition of a quaternary hydroxide 
under reduced pressure has been given for aphylline 
methiodide (13). The methiodide was dissolved in 
water and treated with the freshly precipitated silver 
oxide prepared from silver nitrate. The reaction 
was allowed to stand for twenty-four hours. 
An interesting application of the Irofmann 
elimination is the decomposition of the methiodide 
of lobinanine (14). In this c ase the methiodide 
was suspended in water and shaken Vlli.th ether and 
aqueous sodium bicarbonate . Dimethylamine wa s 
evolved and the ether layer became yellow in color. 
Dehydrobromination of !-alkyl bromides has been 
accomplished by the use of pyridine(~). To 100 ml. 
of dry pyridine was added 0.1 mole of the bromide. 
The reacti on mixtur e was maintained at 70±10° for 
several hours . 
l6 
In another typical experiment~ 7. 3 g. of 2- pentyl-
trimethylammonium. iodide was added to 100 ml. of 4 M 
potassium ethoxide (~) . Dehydroiodination took 
place when the material was heated to 135° for five 
hours . 
rrauser and Eenam (15) have reported r eaction 
of ~amylcylohexadieneamine methiodides with potassium 
amide . To a stirred solution of 0 . 25 mole of potassium 
amide in 600 ml . of liquid ammonia was added 0.125 
mole of mixed methiodides . 
Oxides of tertiary amines will decompose when 
heated to yield an olefin and a derivative of hydroxy-
amine . This reaction has been used as a means for 
synthesizing olefins (l6). 
l7 
EXPLANATION OF EXPERTl).IIENTAL RESULTS 
The purpose of this investigation was to 
determine whether the methiodide of Q-phenyl- N-~-di-
methylaminoethyl- P- phenylphosphonamidate would undergo 
a Hofmann elimination. A literature search revealed 
that Jrofmann elimination reactions involving this 
type of amide have not been studied. 
A question exists as to the type of products 
one might obtain from such a reaction. One possible 
course of the reaction is formation of an amide and 
elimination of ethylene or acetaldehyde . If this 
is so, one of the ena.ntiomorphic forms of the methiodide, 
which has been totally resolved(!._), might give an 
optically active phosphonamide upon decomposition. 
a 
4 
C 61± 5-t~2 
oc6mr5 
Th.is is significant because very few optically 
active phosphorus compounds whose asymmetry is due 
to the phosphorus atom are known . The reaction 
sequence is outlined as follows: 
(1.) elimination of trimethylamine to form 
a N-vinyl a.md.de .. 
+ 
c6H5-~H2-cH2-N(CR3 ) 3 OH-
OC 6H"5 
0 
-t, c61r5 f NH--CR-GH2 + N(CH3 ) 3 + H20 
oc6:EI5 
(2) hydrolysis of the N-vinyl amide. 
0 
t 
rr2o + C 6H:5-r--m:-cH=CH2 
OC 6R5 




Other possible reactions paths are : 
(~) formation of a heterocyclic ring. 
0 ... + 
C6:W5 f NR~2-CR2-N(CFF3)3 mr-
OC6FI5 
(2) elimination of two moles of water inter-
molecularly ~o form a derivative of piperazine 
0 
f + 





the Methiodide of 0- Phenyl- N""@ -dimethylamino-
ethyl- P-phenylphosphonamidate 
A• With Silver Oxide 
2l 
Treat!Illent of the methiodide with aqueous silver 
oxide under varying conditions gave no detectable 
amounts of ffofmann elimination products , i•~·, olefins 
or amines . The use of picric acid to identify amines 
among the products of reaction yielded a picrate 
which gave indication of being the methodipicrate 
of ~-dimethyla.minoethyla.mine . 
proposed Reactions: 
7c6Ir5 + 
21':½.° + AgOJf + Ciilfs4--NH:~'f½-CH2-N(CH3 )3 I -
O 
OH 
AgI + c6nr5.-it----OH + ½N---GH2--GH2-~(CH3) 3 OH-
O 
+ 
H2N-c:rr2--cE2--N(CFr3 ) 3 mC + 
Oif 




B;. With Aqueous sodium Bicarbonate 
Aqueous sodium bicarbonate appeared to be too 
weak a base to react wi t h the methiodide, and the 
unreacted methiodi de was recovered unchanged. 
c. With :Pyridine 
pyridine and the methiodide reacted only after 
refluxing for 12 hours . The methodipicrate of 
~ -dimethylaminoethylamine was obtained indicating 
decomposition at the phos~horus atom. 
n- . With Sodium .Amide 
In T:rial I (cf . E.Xperimental section, p . 33) 
water was added to the ether layer and unreacted 
sodium. amide . T:his brought about hydrolysis at the 
phosphorus atom as a tribromo derivative of phenol 
was prepared in quantitative yield from the ether 
layer. ~he methodipicrate of ~ -dimethylaminoethyl-
amine was also obtained giving evidence of decom-
22 
positi on at the phosphorus atom . 
Proposed Reaction: 
+ 
G5IF5-~--cH2--cR2--W(CH3 )3 I -
OG6Ir5 
+ 




C 6J:r 5,mr + HO-f--Olf 
G6R5 
2.3 
The dry ether layer ~n Trial II (cf. Experimental 
section, p. 33) was brominated giving a minute yield 
of tribromophenol . This indicated that there was 
little hydrolysis at the phosphorus atom . Extraction 
of the residue with acetone yielded a white solid 
which could not be purified and was probably a mixture 
of the following: 
and 
The dipicrate was again obtained indicating decom-
position at the phosphorus atom. 
E;roposed Reaction: 





Phenyl Phenylphosphonochloridate Q) 
To a one liter three- necked flask equipped with 
an air- tight stirrer , thermometer , an air condenser 
and a calcium chloride drying tube was added 293 g . 
(1 . 5 moles) of phenylphosphonic dichloride and 141 g. 
(l . 5 moles) of reagent grade phenol . The reaction 
mixture was heated at 150° and stirred for 12 hours, 
after which time the mixture was distilled under 
vacuum . The first fraction boiled at 118-158° /2.0 .. 1r. • • ; 
yield , 119 g . The second fraction boiled at 158-
1620/2 . 0 mm~; yield, 150 g . (39% calculated on the 
basis of phenyl phenylphosphonochloridate) . The second 
fraction , phenyl phenylpho Bphonochloridate, was 
redistilled at 159- 162°/2 . 0 mm ., nt4 1 . 5760 . 
The Methiodide of O- Phenyl-Ni9-dimethyl-
aminoethyl- ~-phenylphosphonami date (1) 
I nt o a one liter three- necked flask was added 
50 . 6 g . (0 . 2 mole) of phenyl phenylphosphonochloridate 
dissolved in 200 ml . of anhydrous benzene. Into the 
flask was inserted a reflux condenser , air- tight 
stirrer, and a pressure compensated funnel containing 
17 . 64 g. (0.2 mole) of ~-dimethylaminoethylamine 
d:Lssolved in 100 ml . of anhydrous benzene. The amine 
was added without, heating over a two hour period . At 
the end of this time the benzene was distilled off 
and the oily residue treated with a solution of 
20 . 0 g . of sodium bicarbonate in 200 ml . of water, 
the mixture being cooled in an ice bath . The milky 
suspension was stirred for ten minutes and then placed 
in a liquid- liquid extractor and extracted with ether 
for 24 hours . The ether was then removed and dried 
over sodium.. sulfate. The drying agent was filtered 
26 
off and 28 . 2 g . (0 . 2 mole) of methyl iodide was added 
to the cooled ether solution. An immediate cloudiness 
of the solution was noticed and solidification resulted 
after several days of refrigeration . The ether was 
decanted and the residue was taken up in 40 ml. of 
dry acetone. A white crystalline material separated 
after the solution had been under refrigeration for 
0 several days; m. p . 135- 136, 25 . 10 g . The mother 
liquor was reworked giving an additional 3 . 20 g . ; 
total yield of crude material , 31 . 6%. The methiodide (I) 
was recrystallized from a mixed solvent composed of 
20 ml . of ethanol and five ml. of ethyl acetate . 
The m-el tin·g point was 138- 139° . 
Reaction of 
the Methiodide of 0-Phenyl-N~-dimethyl-
aminoethyl- P- phenylphosphona.midate 
A.. With Silver oxide 
27 
Trial r. In a typical elimination (17) 4 . 00 g. 
(0 . 017 mole) of silver oxide and 4 . 00 g. (0.009 mole) 
of the methiodide (I) were added to 30 ml. of distilled 
water in a 125 ml . distilling flask. The top of the 
distilling flask was stoppered and the arm connected 
to a series of traps as follows: back-up-trap, trap 
containing 2,4-dinitrophenylhydrazine reagent (18), 
trap containing saturated picric acid solution (18), 
and a 500 ml . graduated cylinder inverted over water 
t.o trap a:ny evolved gases. This solution was stirred 
at 27° for two hours with no visible change. stirring 
was continued and the temperature raised to 50° for 
30 minutes and then raised to 100°. At this temp-
erature 20 ml. of water was distilled over into the 
first back- up- trap . After the reaction had cooled 
there was no change of the water level in the gas 
trap. The water which distilled over gave a negative 
t .est when treated with 2,4-dini trophenylhydrazine and 
picric acid rea~ents. Silver oxide was removed by 
filtration and the filtrate treated with 2,4- dinitro-
phenylhydrazine to test for the presence of acetalde-
hyde (c~ . equation (2), p. 18) and picric acid to 
28 
test for evolution of trimethylamine (cf. equation (1), 
p. 18). A negative test was obtained for the former, 
whereas the latter yielded 3.9 g . of a picra te (cf. 
TriaL IV, p . 30) which was recrystallized from hot 
t 2l50 & ace one, m...,p ., _ 
Trial II • Into a 100 ml . round-bottom flask 
containing 30 ml. of disti,led water was added 2 . 00 g. 
(0 . 0045 moLe) of the methiodide (I) and 2 . 00 g . (0.0085 
m:.ole) ,af silver oxide . This was stirred at room 
temperature for 24 hours and the solution filtered 
off. The residue was washed with 7,5 ml. of water, 
and the filtrate and washings combined. A 10 ml. 
portion of the aqueous solution was tested with 
2,4- dinitrophenylhydrazine reagent. J\TO crystals were 
observed . saturated picric acid solution was added 
to 10 ml ~ of the water filtrate; yield, 0 . 21 g., 
m. p . 215° . The silver oxide precipitate was extracted 
with carbon. tetrachloride, refluxing benzene, and 
refluxing acetone . After evaporation of the extracts , 
no residue was obtained . The remaining 85 ml. of 
water filtrate was evaporated to dryness and an 
attempt was made to prepare the p-bromophenacyl 
ester of acetic acid (18), a possible product of 
silver oxide oxidation of acetaldehyde. No ester 
was obtained . 
Trial III . One and five-tenths g. of si l ver 
oxide (0.0065 mole) and 2 . 0 g . (0 . 0045 mole) of 
the methiodide (I) were placed in a 100 ml. round-
bottom flask containing 30 ml. of distilled water and 
stirred for six hours. The silv er oxide was fil tered 
and washed with water giving 65 ml. of filtr ate and 
washings . Five ml. of the water solution were added 
to the picric acid reagent; yield, Oel8 g., m. p . 216° . 
The remaining filtrate was evapora t ed to a syrupy 
residue at 24°/4 mm. in a 125 ml . distilling flask . 
A trap system the same as mentioned in Trial I was 
ar r anged with the distillation flask. The temperature 
29 
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was raised to 150° for 40 minutes and l75° for 30 
minutes . wo products were obtained from the 2,4-dinitro-
phenylhydrazine or picric acid traps . No water was 
displaced in the ethylene trap . A tar remained in 
the distilling flask which yielded no extractable 
material . The silver oxide precipitate was again 
extracted with refluxing benzene with negative results . 
Trial rv. Into a 100 ml . round- bottom flask 
was added 4 . 000 g. (0.009 m.ole) of the methiodide (I), 
4 .00 g . (0 . 017 mole) of silver oxide , and 60 ml . 
of distilled water . This mixture was filtered and 
washed with 15 ml . of water after it had been stirred 
at room temperature for two hours . The filtrate and 
washings were combined an~ 10 ml . of this solution 
was added to an ethanol-picric acid solution by 
means of a pipet yielding 0.636 g . , of picrate 
(see below), m. p . 2l6°. 
Anal. calcd. for c11w20w8o14: c, 36. 43; ff , 
3.59; W,, 20 . 00; 0, 39.96'. Found:· C, 36 .69; H, 4 . 20; 
w,. 18.97,; o, 40.14 . The yield was 95% caJ.culated on 
the basis of the methiodide . 
A mixed melting point was run with this picrate 
and all picr ates obtained in Trials I , II, and III. 
In all case s the range was 214- 216° , indicating 
the pi crates were identical . A picrate was prepared 
from trimethylamine ~ reported m. p . 216° (18) , observed 
0 m. p . 218 . A mixed melting point of trimethylammonium 
3l 
picrate and t h e picrate obtained in the above t r i al, 
175- 1B0° . This compound is thought to be the metho-
dipicrate of ~-dimethylaminoethylamine, a new compound . 
B. With Aqueous sodium Bicarbonate (1 3) 
Into a 100 ml . round- bottom flask contai n i ng 
20 ml . of distilled water wa s added 1 . 00 g . (0 . 0022 
m.ole) of the methiodide , 20 ml . of ether, and 8 ml . of 
4% sodium bicarbonate solu tion. This mixture was co oled 
to o0 in an ice bath and shaken an additional 20 
minutes with no change in color of the e t her l ayer . 
Picric acid solution was added to half of the ether 
layer but no picrate was formed . No re s i due was 
obtained upon evaporation of the other half of t he 
ether Jz.yer . Evaporation of the aqueous solution 
yielded 1 . 16 g . of white solid , m. p . 139° . 
C. With Pyridine (2) 
Trial I.• In a 300 ml . round- bottom flask fitted 
with a reflux condenser and calcium chloride drying 
tube were added 100 ml . of dry pyridine (19) and 
32 
4 . 00 g . (0 . 009 mole) of the methiodide (I) . This 
mixture was heated at 70° for three hours . The pyridine 
was distilled off by use of an aspirator at room 
temperature . There remained 3 .a9 g. of white solid, 
0 m. p . 138- 139 , which gave a mixed melting point with 
the methiodide (I) of 136- 139° . 
Trial rr. A second experiment was ru..~ with 
pyridine using the same procedure except that the 
reaction mixture was allowed to reflux for 12 hours. 
At the end of this time the pyridine was distilled 
off leaving a thick brown oil. This oil was extracted 
with refluxing acetone and refluxing benzene. After 
removal of the solvents no residue W9 S obtained . 
The oily material was dissolved in an ethanol-ethyl 
acetate solvent and reacted with picric acid solution ; 
yield, 4. 30 g., m.p . 2l6° (86% yield calculated on 
the basis of the methodipicrate of@ -dimethylamino-
ethylamine) . This picrate proved to be identical 
with that obtained in previous trials . 
D. With sodium Amide (15) 
Trial I . To a dry three- necked flask with an 
air-tight stirrer, condenser topped with a calcium 
chloride drying tube,, and a dropping funnel was 
added 500 ml . of liquid ammonia, 0 . 78 g . (0 . 02 mole) 
of sodium amide and 4 . 46 g . (0 . 01 mole of the 
methiodide (I) . A white precipitate separated from 
the reaction mixture after one hour reaction time . 
The mixture was allowed to react an additional hour . 
At the end of two hours the ammonia was replaced 
by ether using a steam bath . One hundred ml . of 
water was cautiously added and the layers separated. 
A. tribromo derivative of phenol (18) was prepared 
from the ether layer; yield, 3 . 27 g. (97% from the 
basis of the methiodide (I) ~ m.p. 94- 95°. Reported 
m. p . for tribromophenol , 95° (18) 
A 20 ml . aliquot of the 100 ml . of solution was 
treated with picric acid reagent; yield, 3.27 g . 
(98 . 2% yield) , m. p . 214- 215° . A mixture melting 
point with the methodipicra te of~ -dimethylamino-
ethylamine gave 213-215°. A pure phosphorus contain-
33 
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±ng compound could not be isolated from this reaction~ 
Trial II. Into a three- necked flask equipped 
in t h e same manner as the previous run were added 
500 ml . of liquid ammonia r 0 . 78 g . of sodium amide 
(0 . 02 mole) t and 4. 46 g . (O . l mole) of the methiodide (I). 
The mixture was stirred for six hours ,, again turning 
white af ter one hour . The ether solution was removed 
by fi l tration and brominated ; yield, 0 . 182 g . of tri-
bromophenol (5 . 4%) , m .. p . 93- 94° . The residue was 
extracted with 200 ml . of refluxing acetone. Reduction 
of the ace~one solution to 20 ml. ga:ve a white crystalline 
solid ; yield, 0 . 320 g . , m. p . 69-8l0 • Further extraction 
of the residue yielded no further extracts. Recrystalli-
zation with an ethanol-acetone solution did not 
further purify the product . It was noted that the 
crystals were soluble in water and ethanol. con-
centrated hydrochloric acid was added to the crystals 
but no phenyl phosphonic acid was obtained. water 
was added to the original residue and made slightly 
acidic . Half of the water was reacted with picric 
acid reagent; yi eld, 2 . 65 g . (94 .8%) , m. p . 216°. 
A mixed melting point with the methiodide (I) gave 
0 215- 216, • 
SUMMA.RY 
~he methiodide of 0-phenyl-N~-dimethylamino-
ethyl-P- phenylphosphonamidate (I) was prepared and its 
reactivity under ffofmann elimination conditions was 
investigated . There was no evidence that Hofmann 
elimination took place . This compound is very sensitive 
toward hydrolysis in basi'c media and apparently under-
goes base displacement reactions at the phosphorus 
atom with aqueous silver oxide and sodium amide in 
liquid ammonia. 
An impure mixture of solids of an unknown nature 
was obtained from the reaction of the methiodide (I) 
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